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* NOTICES * . 

JPO'and NCJP1 are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[C laim (s )] 

[Claim 1] The manufacture approach of the particleHike coloring resin characterized by to have the process 
which makes a melting condition the coloring resin with which it distributes or dissolves and coloring matter 
becomes homogeneity at least into thermofusion nature resin, the process which makes the coloring resin of 
this melting condition a liquid drop-like particle in the insoluble medium which does not dissolve this coloring 
resin, and the process which carries out cooling solidification of this liquid dropHike particle. 
[Claim 2] The manufacture approach of particleHike coloring resin according to claim 1 that the melt viscosity 
of coloring resin is 1 - 500 Pa-s at the temperature of 80 degrees C - 180 degrees C. 

[Claim 3] The manufacture approach of particleHike coloring resin according to claim 1 that the melt viscosity 
of coloring resin is 1 - 100 Pa-s at the temperature of 90 degrees C - 160 degrees C. 

[Claim 4] The manufacture approach of particleHike coloring resin according to claim 1 that the temperature of 
the insoluble medium in a liquid dropHike atomization process is 80 degrees C - 200 degrees C, and the 
temperature of a cooling solidification process is -10-20 degrees C. 

[Claim 5] The manufacture approach of particleHike coloring resin according to claim 1 that the temperature of 
the insoluble medium in a liquid dropHike atomization process is 100 degrees C - 160 degrees C, and the 
temperature of a cooling solidification process is 0-10 degrees C. 

[Claim 6] melting coloring resin — an insoluble solvent — the manufacture approach of the particleHike 
coloring resin according to claim 1 which the inside of the body is made to distribute in the shape of an 
emulsion. 

[Claim 7] melting coloring resin — an insoluble solvent — the manufacture approach of the regurgitation [ the 
inside of the inside of the body or a gas L and the particleHike coloring resin according to claim 1 which is 
made to disperse or spray and is made into the shape of a particle. 

[Claim 8] The manufacture approach of particleHike coloring resin according to claim 1 that thermofusion 
nature resin is an epoxy resin which has the polyester resin which has an aromatic series ring or an alicyclic 
ring, an aromatic series ring, or an alicyclic ring. 

[Claim 9] The manufacture approach of particleHike coloring resin according to claim 8 that the glass transition 
point of polyester resin is 50 degrees C or more, and softening temperature is 100-150 degrees C. 
[Claim 10] The manufacture approach of the particleHike coloring resin according to claim 8 which is the weight 
average molecular weight 1,000-50,000 of polyester resin. 

[Claim 11] The manufacture approach of particleHike coloring resin according to claim 8 that an epoxy resin is 
the poly glycidyl ether mold epoxy resins or those ester derivatives of bisphenols. 
[Claim 12] The manufacture approach of particleHike coloring resin according to claim 8 that the weight 
average molecular weight of an epoxy resin is 1,000-50,000. 

[Claim 13] Coloring matter The mixture of the 27 sections of the yellow pigment.C.I. pigment yellow 1 28, and 
the phthalimidomethyHzed J IS U AN TOR AKIN ON IRU monophenyl amino-s-triazine 3 section, Red pigments : 
The mixture of the 27 sections of the C.I. pigment red 122, and the phthalimidomethyHzed dimethyl 
Quinacridone 3 section, Blue pigment :The mixture of the 27 sections of the C.I. pigment blue 153, and the 
phthalimidomethyHzed copper-phthalocyanine 3 section, And a black pigment: The manufacture approach of 
the particleHike coloring resin according to claim 1 which is at least one sort chosen from the group which 
consists of mixture of the 27 sections of the C.I. pigment black 6, and the phthalimidomethyHzed copper- 
phthalocyanine 3 section. 

[Claim 14] ParticleHike coloring resin characterized by being manufactured by the approach given in any 1 term 
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of claims 1-13. 

[Claim 15] ParticleHike coloring resin according to claim 14 which is the object for image recording ingredients, 
an object for printing ingredients, or an object for coatings. 

[Claim 16] The coloring approach of the goods characterized by coloring goods in the image recording 
ingredient, the printing ink, or the coating containing particleHike coloring resin according to claim 15. 



[Translation done.] 
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* NOTICES * , 

JPO' and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention aims at offer of particleHike coloring resin useful as a coloring agent for 
image recording ingredients, such as a method of manufacturing particleHike coloring resin economically 
especially a developer for electrophotography, and ink for ink jet printing, printing ink or powder coatings, or 
slurry coatings by the production process rationalized in more detail for mass production method about the 
coloring approach of goods of having used the manufacture approach of particleHike coloring resin, particleHike 
coloring resin, and it. 
[0002] 

[Description of the Prior Art] The dry-developing agent for the former and electrophotography (it may only be 
called a developer below), After carrying out coarse grinding of the resin for developers, coloring matter, or the 
coloring resin that measures, mixes and kneads internal agents, such as an electric charge control agent, 
further, is made to dissolve or distribute the above-mentioned component in resin, and is obtained by a crusher 
etc., it is pulverized using pulverizers, such as a jet mill, and it is manufactured by the so-called crushing 
corning method which cuts coarse grain and fines with a pneumatic elutriation machine. 

[0003] In the above-mentioned manufacture approach, production processes, such as mixing in grinding of resin, 
measuring of the ingredient for every batch, a tumbler, a HENSHIRU mixer, etc., are JP,11-49864,A, resin is 
supply to an extruding press machine, coloring matter is supply to an extruding press machine via an automatic 
metering installation, and it is propose that it can improve by kneading coloring matter and the resin of a melting 
condition in an extruding press machine. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned crushing granulation approach has 
the difficulty that manufacture machines, such as pulverizers, such as a jet mill to be used, and a pneumatic 
elutriation machine, are very expensive. Moreover, a developer came to be used in various environments by the 
spread of office automation devices, and modification of manufacture conditions and management of stricter 
manufacture conditions have been needed corresponding to the shift to detailed-izing of the grain size of a 
developer from the request to elevated-temperatureHzing of the glass transition point of resin, and highly— 
minuteHzing of image quality etc. corresponding to them for the improvement in shelf life of developers, such as 
blocking preventive measures. 

[0005] Therefore, it is small in control of the input to the grinder of a need component, and the particle size of 
a product, and it is becoming difficult to manufacture a target product, such as to bring about the fall of 
productivity, cheaply efficiently from the need of narrowing width of face of particle size distribution. 
Furthermore, when it was not able to respond with a facility of existing [ those manufacture conditions ], also 
economically, there was a problem — modification to a new manufacture machine and installation are also 
needed, moreover, crushing [ indeterminate form particle /of the developer by the crushing corning method ] - 
-it was granular and distribution of surface charge was also uneven, and compared with the globular formHike 
developer by a suspension^polymerization method etc., a lot of residual fines with the inadequate engine 
performance as a developer were also generated, and were uneconomical. 

[0006] This trouble can solve this invention persons, they can mass-produce, and are economical and rational 
approaches. As a result of a configuration s advancing examination wholeheartedly that a set and description 
should develop the manufacture approach of homogeneous particleHike coloring resin, make coloring resin liquid 
dropHike in an insoluble medium in the state of melting, and succeedingly a drop by cooling and solidifying It 
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found out that spherical particle-like coloring resin was obtained by atomizing coloring resin, and subsequently 
filtering, washing and drying. Moreover, this approach found out being able to mass-produce homogeneous 
spherical particleHike coloring resin (for example, dry-developing agent for electrophotography) at the 
rationalized production process, and excelling in it also economically, without needing the various above- 
mentioned conventional pulverizing and the above-mentioned classification process, this invention persons 
came to complete this invention, as a result of repeating examination further based on this knowledge for the 
purpose of offer of particleHike coloring resin, especially the developer for electrophotography. In addition, in 
this invention, "an insoluble solvent object" or "an insoluble medium" means the liquid or gas which does not 
dissolve coloring resin substantially. 
[0007] 

[Means for Solving the Problem] Namely, the process to which this invention makes a melting condition the 
coloring resin with which it distributes or dissolves and coloring matter becomes homogeneity at least into 
thermofusion nature resin (binder resin), The process which makes the coloring resin of this melting condition a 
liquid drop-like particle in the insoluble medium which does not dissolve this coloring resin, And the coloring 
approach of the goods using the manufacture approach of the particleHike coloring resin (it may only be called 
a "coloring particle" below) characterized by having the process which carries out cooling solidification of this 
liquid dropHike particle, a coloring particle, and it is offered. 
[0008] 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this invention is 
explained in more detail. The coloring resin in this invention turns into well-known resin especially used as an 
image recording ingredient or powder coatings, or an object for slurry coatings from coloring matter at least 
conventionally. The resin is thermofusion nature resin and the coloring resin in this invention makes coloring 
matter or a pan distribute or come to dissolve internal agents, such as an electric charge control agent, a wax, 
a cross linking agent, light stabilizer, and an ultraviolet ray absorbent, in homogeneity at this in more detail. 
Below, coloring matter or coloring matter, an internal agent, etc. are named coloring matter generically. 
[0009] It is the descriptions about the coloring resin of a melting condition a liquid dropHike particle, nothing, 
and to make it cool and solidify subsequently in an insoluble medium, and the method of atomizing coloring resin 
in this invention is the atomization approach which makes indispensable neither a crushing process like the 
conventional technique, nor a classification process. As such an approach, the following approaches are 
mentioned, for example. 

(1 ) Inside of the body, cool after making the shape of a liquid dropHike particle carry out emulsion distribution, 
the coloring resin of a melting condition — an insoluble solvent — How (the "emulsion atomizing method" is 
called below.) to solidify the coloring particle of a melting condition How to carry out cooling solidification of the 
regurgitation and the particleHike drop which was made to disperse or spray and was generated into the 
inactive solvent object cooled in the coloring resin of (2) melting condition, or a gas (the "scattering cooling 
atomizing method" is called below.) And the approach which combined the above-mentioned all directions 
method is mentioned. 

[0010] At the process which makes a drop the fused coloring resin, it is required to make melting coloring resin 
into hypoviscosity as much as possible. Are the temperature of the range which resin does not decompose for 
that purpose, and it is more desirable than the softening temperature of resin to make temperature high further 
and to dissolve the crystal of resin completely. Moreover, in order to make it cool and solidify, without uniting 
the particleHike drop generated at the cooling solidification process, it is desirable to cool at low temperature 
as much as possible. For example, to a drop chemically-modified [ of coloring resin J degree, about 80 degrees 
C - 200 degrees C of temperature of an insoluble medium are preferably made into about 100 degrees C -160 
degrees C, and it is [ about ] at a solidification process. -10 degrees C - 20 degrees C are preferably made into 
about 0 degree C - 10 degrees C. 

[001 1 ] in case coloring resin is made into a drop, in order to prevent fusion of the generated drop — an 
insoluble solvent — it is also desirable to add colloidal silica, mineral, macromolecule protective colloid, etc. as a 
fusion inhibitor inside of the body. Moreover, although the generated coloring particle is filtered, washed and 
dried, when a big and rough particle and the condensed particle generate in a production process if needed, it is 
also desirable to separate and remove a big and rough particle and fines, using an automatic screen machine, a 
classifier, etc. in to use a crusher, a grinder, etc., in order to break them ****. DropHzing of the coloring resin 
which the above fused, solidification, crushing, a classification, etc. are applied common also to the approach 
described below. Similarly, melting of coloring resin may be under ordinary pressure, or may be under 
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pressurization.. 

[0012] The insoluble solvent object used by the above-mentioned all directions method is the poor solvent or 
the insoluble solvent which does not dissolve coloring resin substantially. Specifically as a desirable example, 
especially with a solvent object For example, ethylene glycol, propylene glycol, a diethylene glycol, Glycols, such 
as dipropylene glycol, a polyethylene glycol, and a polypropylene glycol Those monochrome and the dialkyl 
ether, monochrome, and dicarboxylic acid ester, Derivatives, such as monoalkyl ether monocarboxylic acid 
ester; A glycerol, Diglycerol and polyglycerin; silicone oil; Mineral turpentine, Kerosine, a paraffin oil, and 
"Isopar" (exon chemistry company make), a "shell SOL" (product made from shell JAPAN), The hydrocarbon 
system solvents of trade names, such as "high ZORU" (the Nippon Oil chemistry company make); the mixed 
medium of water, such as higher-fatty-acid ester, higher-fatty-acid triglyceride, vegetable oil; water; water- 
alcohol, a water-ketone, and water-glycol ether, and a water-soluble organic solvent etc. is mentioned. The air 
which, on the other hand, mixed the cooling gas by the air, the liquid nitrogen, or dry ice cooled with the air, the 
water, or the refrigerant of ordinary temperature as a gas medium, and was cooled is mentioned. 
[0013] The above-mentioned all directions method is explained below at a detail. The following modes are 
mentioned as an "emulsion atomizing method" of (1). 

(a) How to make it distribute in the shape of a liquid dropHike particle, to cool and solidify, and to atomize the 
coloring resin of a melting condition by high-speed stirring or impulse force in an insoluble liquid medium. By 
this approach, powerful shearing stress is given, and coloring resin is destroyed and distributed. As equipment, 
the emulsifier currently used from the former is mentioned like a high-speed stirring emulsifier, a high-pressure 
collision emulsifier, a proof-pressure high-speed agitator, an extruder, etc. 

[0014] Since the rotational frequency of the impeller in these equipments cannot change according to 
situations, such as melt viscosity of the particle size required of the coloring particle obtained, and coloring 
resin, and viscosity of an insoluble solvent object, and cannot generally be specified, preliminary examination is 
required for it each time. For example, when the particle size required of a coloring particle is 7 micrometers - 
10 micrometers, as for a rotational frequency, it is desirable [ checking the particle size of the coloring particle 
which it is followed as a guide, are an optical microscope and a particle-size-distribution measuring instrument, 
and generated about 7,000 to 15,000 rpm preferably about 6,000 to 20,000 rpm ] to advance distributed 
processing. 

[0015] (b) How to make breathe out the coloring resin of a melting condition in an insoluble medium through the 
pore of a porous body, make distribute it in the shape of a liquid dropHike particle, and cool and solidify. Various 
kinds of porous membrane which has opening which can prepare the particle of particle size to wish as a porous 
body used by this approach is used. As the physical properties, reinforcement, and chemical robustness of the 
quality of the material of porous membrane, at the time of manufacture, it deforms under the heating conditions 
in ordinary pressure or pressurization, or does not damage, and it is chemically stable also to the insoluble 
solvent object used or the fused coloring resin, and it is required to be the inactive quality of the material. 
Specifically, the porosity stainless steel film, the porosity brass film, the wire gauze made from stainless steel, 
the wire gauze made from brass, the porous glass film, milt porous glass, porous ceramics, etc. are mentioned. 
[0016] Although especially the magnitude of opening of porous membrane is not restricted but it is dependent 
on the melt viscosity of coloring resin, a regurgitation rate, the viscosity of an insoluble solvent object, etc., 
since the drop particle of the melt of coloring resin becomes larger than the aperture of opening of porous 
membrane generally, what has opening a little smaller than the particle size required of a coloring particle is 
used. 1 /2 - 1/5 of the particle size of the coloring particle from which the magnitude of opening is obtained — 
they are 1 /magnitude of the 3 - 1/lth place preferably. [ for example, ] When mean particle diameter of the 
coloring particle obtained is set to 7-10 micrometers, the aperture of about 1 .5-3 micrometers is desirable, 
under the present circumstances, the approach of using the high-speed stirring emulsifier which was alike and 
equipped the surroundings of a rotary wing with the cylinder made from porous stainless steel by concomitant 
use with the above-mentioned approach of (a) — rough emulsification distribution may be beforehand carried 
out using a high-speed stirring emulsifier or a high-pressure impact emulsifier. 

[0017] (c) How to convert the dispersion liquid of the aqueous phase /oil phase mold into opposition, make 
distribute a liquid dropHike particle in an insoluble medium (water), and cool and solidify by preparing the 
dispersion liquid of the aqueous phase /oil phase mold (W/O) which distributed the insoluble solvent object 
(water) liquid dropHike, and supplying an insoluble solvent object(water) further into the coloring resin of a 
melting condition. By this approach, an oil Nakamizu drop (W/O) mold emulsion is prepared first, water is further 
supplied to this emulsion, and it is made a water middle oil drop (O/W) mold emulsion. As equipment used for 
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this app/oach, a high-speed stirring emulsifier, an extruder, etc. in the above (a) are mentioned. 
[0018] the following mode is mentioned as a "scattering cooling atomizing method" of the above (2). 
(a) How to make [ use regurgitation equipment similar to the discharge part of the head of a thermofusion type 
ink jet printer, and ] breathe out in the insoluble medium which cooled the drop which breathed out melting 
resin from the nozzle according to an operation of generating of a pressure, electric force, magnetic force, or 
gas etc., and made the coloring resin of a melting condition detailed, solidify and atomize. By this approach, the 
nozzle head using the pulsation by operation of a piezoelectric device is used, for example. As a cooled 
insoluble medium, a cooling gas or the above-mentioned insoluble solvent object from air, nitrogen gas, and dry 
ice etc. is used. 

[0019] (b) How to use a manufacturing installation similar to spray cooling granulator. Supply the coloring resin 
of a melting condition to injection nozzles, such as a rotating-disk type, and a pressure nozzle type, a two fluid 
nozzle type, put it in this approach to the disk which carries out high-speed rotation directly or further, make a 
drop detailed further, it is made to disperse or spray into the cooled insoluble medium, and a liquid drop-like 
particle is cooled and solidified. As a cooled insoluble medium, the same cooling gas as the above (a) and an 
insoluble solvent object are used. 

[0020] In the "emulsion atomizing method" of the above (1), and the "scattering cooling atomizing method" of 
the above (2), in order to lower the viscosity of the coloring resin of a melting condition, or since it makes it 
easy to make a drop small, the solvent of the high-boiling point of having compatibility on an insoluble solvent 
object can also be added. The solvent which dissolves coloring resin is sufficient as this high boiler, and an 
insoluble solvent is sufficient as it. It becomes multistage emulsion-ization by the approach of the above (1) to 
use an insoluble solvent object. 

[0021] The coloring particle obtained by the above-mentioned all directions method is the relation of the 
surface tension of the melting drop of the coloring resin in an insoluble medium, and it becomes ellipse balHike 
and it has homogeneity and a uniform configuration comparatively from particle size being spherical or 
controllable on prior conditioning and a process. Therefore, in the application of the developer for 
electrophotography, powder coatings, etc., the property as electrical properties and image recording ingredients, 
such as the electrification nature, or a coating is excellent in the coloring particle obtained by the approach of 
this invention compared with the thing using the variant particle in which the conventional technique carried out 
crushing granulation. 

[0022] As thermofusion nature resin used by this invention, the condensation-polymerization system resin 
currently used for the various applications like the above from the former, addition polymerization system resin, 
and those mixture are used. By the crystallinity by the hydrocarbon ring, even if the condensation- 
polymerization system resin which has especially a hydrocarbon ring is low molecular weight comparatively, it 
shows a high glass transition point, and since it is low molecular weight comparatively, melt viscosity is also low 
and is very desirable resin. 

[0023] Especially as condensation-polymerization system resin which has the above-mentioned high glass 
transition point and low melt viscosity, polyester resin, an epoxy resin, etc. which have hydrocarbon rings, such 
as alicyclic rings, such as aromatic series rings, such as the benzene ring and a naphthalene ring, and a 
cyclohexane ring, are mentioned as desirable resin. The polyester resin which has an aromatic series ring or an 
alicyclic ring is polyester resin obtained considering the dicarboxylic acid which has the diols which have those 
rings, and/or those rings as a main raw material. 

[0024] As diol which has an aromatic series ring or an alicyclic ring, alkylene (C2-C4) oxide addition product [ of 
bisphenols, such as bisphenol A, Bisphenol F, and Bisphenol S ], those hydrogenation objects, para xylene 
glycol, screw (hydroxy ethoxy) benzene, 1, 4-cyclohexane diol, 1, and 4-cyclohexane dimethanol etc. is 
mentioned, for example. 

[0025] Moreover, as dicarboxylic acid which has an aromatic series ring or an alicyclic ring, those low-grade 
alkyl ester, such as a terephthalic acid, isophthalic acid, 1 , 4-cyclohexane dicarboxylic acid, a cyclohexene -1 , 
2-dicarboxylic acid, and a methyl NAJIKKU acid, acid halide, an acid anhydride, etc. are mentioned, for example. 
[0026] as the aliphatic series diol which can be used with the dicarboxylic acid which a maleic acid, a fumaric 
acid, an adipic acid, a sebacic acid, an azelaic acid, etc. are mentioned, and has an aromatic series ring or an 
alicyclic ring, for example as aliphatic series dicarboxylic acid which can be used with the diol which has these 
aromatic series rings or an alicyclic ring — ethylene glycol, propylene glycol, and a butylene glycol — it passes 
and a xylene glycol, neopentyl glycol, a diethylene glycol, dipropylene glycol, etc. are mentioned. 
[0027] Especially preferably, a glass transition point is 100-130 degrees C preferably, and is [ about 50 degrees 
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C or more of 50-65 degrees C and about 100-150 degrees C of softening temperatures of the polyester resin 
which has these aromatic series rings or an alicyclic ring ] solid resin in the ordinary temperature of the Sharp 
meit nature with narrow melting temperature width of face, moreover, the desirable weight average molecular 
weight of resin — about 1,000-50,000 — it is 3,000-10,000 preferably. 

[0028] As an epoxy resin, the poly glycidyl ether mold epoxy resins of bisphenols, such as bisphenol A, 
Bisphenol F, and Bisphenol S, those ester derivatives, etc. are mentioned, for example, the desirable weight 
average molecular weight of an epoxy resin — about 1,000-50,000 — it is 3,000-10,000 preferably. 
[0029] As addition polymerization system resin, it is a high glass transition point and the polymer (**) of low 
molecular weight is mentioned comparatively. For example, a styrene-(meta) acrylic ester copolymer, a 
styrene-maleate copolymer, a methacrylic ester copolymer, a methacrylic ester-acrylic ester copolymer, a 
styrene-butadiene copolymer, etc. are mentioned. The comparatively low copolymer of the average molecular 
weight currently used for the crushing-classifying method in manufacture of the conventional dry-developing 
agent as these addition polymerization system resin is used. In addition, as for the property of a suspension- 
polymerization method to addition polymerization system resin, molecular weight becomes high although there is 
the so-called polymerization method toner using the suspension-polymerization method as a conventional 
spherical dry-developing agent which used addition polymerization system resin. 

[0030] In the manufacture approach of the coloring particle of above-mentioned this invention, it is important to 
have the melt viscosity condition, i.e., melt viscosity, that coloring resin fuses and it is suitable for each 
atomization approach. Although a numeric value may change with measuring methods, the melt viscosity of the 
resin used for coloring resin and it In this invention J IS which is the approach of measuring a melting property 
by flowing down of the thermofusion resin in a capillary tube Based on K7199 "the flowing characteristic test 
method by the capillary tube rheometer of thermoplastics", a design and manufactured "KYAPI log rough 
1C" (made in an Oriental energy machine factory) are used. It is the melt viscosity (Pa-s) measured by the 
following Measuring condition. 

*+fc^'J-: g (D) l.Omm §5 (L) 10.0mm L/D = 10 

^IsJV : g 9.55mm 



[0031] the extrusion rate (piston speed) in KYAPI log rough 1C 
shown in Table 1 . 



— and relation with the drawn shear rate was 



(mm/min) 


( s e c _1 ) 


(mm/min) 


(s e c~* ) 


10 


122 


100 


1216 


20 


243 


200 


2432 


50 


608 


500 


6080 



[0032] In this invention, the weight average molecular weight (Mw) and the thermal property (the glass 
transition point Tg and melting point Tm) of polystyrene conversion by the monomer and the GPC method of 
thermofusion nature polyester resin (R-1 to R-6) as an example of resin which are used for the dry-developing 
agents for electrophotography were shown in Table 2. 
[0033] 
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a 2 isst©a^t^g 



mm 










Mw (JT> 


Tg (X) 


Tm (°C) 


R- 1 




BP A - EO 


1.2 


60 


100 


R-2 




BPA -PO 


0.6 


55 


100 


R-3 




BP A - PO 


1.3 


46 


92 


R-4 




BPA - EO 
/THDM 


1.4 


64 


108 


R-5 




BPA - PO 


2.5 


55 


104 


R-6 


f i/7^i 


BPA - PO 


2.7 


64 


115 



[0034] (Note) 

BP A-EO: Bis phenol A-ethylene-oxide addition-product BPA-PO : Bisphenol A - The melting point measured 
with the glass transition point Tm riifferential-scanning-calorimetry equipment measured with propylene oxide 
addition product CHDM cyclohexane dimethanol Mwweight-average-molecular-weight Tgxlifferential-scanning- 
calorimetry equipment [0035] In order to see the presentation of resin, and the relation between resin physical 
properties and melting temperature, the 1 20 degrees C - 160 degrees C melt viscosity of the above-mentioned 
thermofusion nature polyester resin (R-l to R-6) measured, and the result was shown in the following table 3. 
[0036] 

m 3 msi^®smtmm^sta>si^ 



mm 


(mm/min) 


s m s s c°c) 


120 


130 


140 


150 


160 


m m tt k (Pa • &) 


R- 1 


20 


153 


20 


7 


4 


5 


R-2 


50 


2 


2 








R-3 


20 


20 


40 




3 




R-4 


10 


21 


21 


21 


15 


4 


R-5 


50 


186 


77 


35 


7 


4 


R-6 


10 


322 


160 


40 


8 


6 



[0037] From the above-mentioned measurement data, temperature conditions influence the melt viscosity of 
resin most greatly, and melt needs temperature higher than it at the low temperature near the minimum of 
melting temperature to give [ to show unusual viscosity, while being hyperviscosity, and ] normal melt viscosity. 
Melt viscosity falls remarkably and is stabilized as temperature is raised. 

[0038] If the effect of the description of resin, physical properties, etc. by molecular weight is seen, the resin 
with low average molecular weight will be fused at low temperature. Viscosity stabilizes the low resin of 
softening temperature low at lower temperature. At high temperature, the glass transition point has influenced 
viscosity greatly. High temperature is required for the high resin of a glass transition point by lowering melt 

viscosity. 

[0039] Moreover, although the melt viscosity of coloring resin is greatly dependent on the melt viscosity in the 
temperature of resin, it is influenced by a pigment, an electric charge control agent, etc. which are added, and 
numeric values differ for every coloring resin. Therefore, in atomizing coloring resin, by "KYAPI log rough 1C" 
which prepared coloring resin, for example, was described above, melting temperature and an extrusion rate are 
changed and melt viscosity is measured. Although melt viscosity changes also with atomization approaches and 
it cannot generally specify, as melt viscosity, it is desirable to atomize according to the approach which 
described above the coloring resin which determined temperature which goes into the viscosity range of 1 - 
100 Pa-s preferably, and was fused on the temperature condition about one to 500 Pa-s. As temperature 
conditions, about 80 degrees C - 180 degrees C are 90 degrees C - 160 degrees C preferably, for example. 
[0040] Although coloring resin is manufactured by adding coloring matter to the above-mentioned resin, 
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especially the manufacture approach is not limited. For example, the manufacture approach which supplies 
coloring matter to an extruding press machine via an automatic metering installation on the other hand, and 
kneads coioring matter and the resin of a melting condition in an extruding press machine is mentioned by 
supplying the resin proposed by J P,1 1-49864,A to an extruding press machine. 

[0041] Moreover, in the case of the resin by condensation-polymerization reactions, such as polyester resin, 
resin can use especially the manufacture approach which is proposed by JP,1 W6894,A and which was 
rationalized. By this approach, coloring matter is dissolved or distributed all over each phase of resin 
composition, i.e., a raw material component, in the resin which is in the melting condition after polymerization 
termination in the resin under polymerization reaction, or the resin of the melting condition taken out from the 
reaction vessel. When a polymerization reaction is the middle, a reaction is advanced further and a 
polymerization is completed. The coloring resin obtained by these approaches can be atomized in an insoluble 
medium by approach which was succeedingly described above. 

[0042] The method of supplying the polyester resin after a condensation-polymerization reaction to an 
extruding press machine via an automatic metering installation in the state of fines with a melting condition 
especially as the manufacture approach of the coloring particle in this invention, supplying coloring matter to an 
extruding press machine via an automatic metering installation, and carrying out internal [ of the coloring 
matter ] into resin is desirable. Then, it is rational and most economical on a production process to atomize the 
obtained coloring resin in the aforementioned insoluble medium. 

[0043] The coloring matter used for this invention contains internal agents, such as an electric charge control 
agent, a ferromagnetic ingredient, waxes, a cross linking agent, light stabilizer, and an ultraviolet ray absorbent, 
in addition to coloring matter. Especially these classes and amount used are not limited. The coloring matter 
chosen from a chromatic color or a black oil color, dispersed dye, an organic pigment, a carbon black pigment 
and the inorganic pigment, the detailed ferromagnetism ingredient, the white organic pigment, and the inorganic 
pigment as coloring matter is mentioned. For example, inorganic pigments, such as organic pigments, such as an 
azo pigment, the amount azo pigment of giant molecules, the azo pigment containing an azomethine radical, an 
azomethine pigment, the Anthraquinone pigment, a phthalocyanine pigment, a peri non perylene pigment, an 
indigo thioindigo pigment, a dioxazine pigment, a quinacridone pigment, an isoindolinone pigment, an iso indoline 
pigment, a diketo pyrrolo pyrrole pigment, a kino FUTARON pigment, a metal complex pigment, and an aniline 
black system, an iron oxide pigment, a multiple oxide pigment, and a titanium oxide pigment, etc. are mentioned. 
[0044] Moreover, as an electric charge control agent of the internal agent in an electrophotography developer, a 
salicylic-acid metal complex, an azo dye metal complex, a cation compound, etc. are mentioned, for example. 
Moreover, as a ferromagnetic ingredient, the conventionally well-known detailed ferromagnetism ingredient 
chosen from a magnetic oxide of iron, a magnetic metal, etc. of black, brown, or dark reddish-brown is 
mentioned, for example. As waxes, waxes with conventionally well-known; paraffin wax; polyethylene oligomer, 
such as the palmitic-acid stearyl of a higher-fatty-^cid ester system, stearin acid stearyl, behenic acid behenyl, 
stearin acid behenyl, behenic acid stearyl, and hydroxy stearin acid glyceride, ethylene copolymer oligomer, 
polypropylene oligomer, etc. are mentioned. Moreover, as an internal agent used in the application of powder 
coatings etc., a cross linking agent, light stabilizer, an ultraviolet ray absorbent, a plasticizer, etc. are mentioned. 

[0045] moreover, when using it, looking said coloring resin like [ manufacture of a dry-developing agent ], an 
electrification control agent, a plasticizer, waxes, and/br a ferromagnetic ingredient are added by the need with 
coloring matter etc. Content in resin, such as internal agents, such as coloring matter and an electric charge 
control agent, is the same as that of the case of a well-known developer conventionally. For example, when 
coloring matter etc. is a pigment, the resin of the content of a pigment is about 2 - 8 % of the weight preferably 
about one to 20% of the weight, and the resin of the content of an electric charge control agent is about 2 - 6 % 
of the weight preferably about one to 1 0% of the weight, and the content of waxes is about 5-15% preferably 3 
- 20% of abbreviation of resin. 

[0046] Moreover, internal agents, such as an electric charge control agent, can be used for the coloring matter 
or the pan added in resin as a high concentration article (masterbatch) like the above. For example, the 
approach of using it into said polyester resin or this resin, and the resin that dissolves easily in the form of the 
masterbatch dissolved or distributed minutely, i.e., a high concentration pigment resin constituent, and a high 
concentration electric charge control agent resin constituent is also very desirable. The content of the coloring 
matter in a masterbatch is about 20 - 50 % of the weight preferably about ten to 70% of the weight. 
[0047] Moreover, when a dry-developing agent or powder coatings etc. from which the melt viscosity of the 
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resin used by this invention was obtained according to the low thing using the coloring particle forms an image 
and a paint film in base materials, such as metal plates, such as paper, a film, iron, aluminum, and magnesium, 
and" a moldings, the property which was [ nature /of fixable /outstanding /the outstanding color 
enhancement, clear nature, and a paint film /smooth ] excellent is demonstrated. 

[0048] The coloring particle of this invention is useful in the conventionally well-known coloring application 
which uses a coloring particle, and as described above, it is used for coloring of the goods by approaches, such 
as image recording using each as coloring agents, such as image recording ingredients, such as a dry-developing 
agent for electrophotography, and ink for ink jet printing, printing ink, electrostatic powder coatings, fluidized- 
bed-dip-coating powder coatings, and a slurry paste coating, printing, and paint. 
[0049] 

[Example] Next, an example is given and this invention is explained concretely. In addition, there are weight 
criteria with the "section" in a sentence, or "%." 

[0050] the pigment indicated to be the particle 70 section of the polyester resin (resin R-1) obtained by the 
approach of the manufacture following of an example 1 [1] pigment and the high concentration article 
(masterbatch) of an electric charge control agent to the following, a pigment derivative, or an electric charge 
control agent — a high-speed mixer — after preliminary mixing and a twin screw extruder — enough — 
kneading — cooling — and crushing was carried out and the masterbatch of a pigment and an electric charge 
control agent was prepared, respectively. 

[0051] the bisphenol mold polyester resin which the resin R-1 used above is an equimolar ratio about a 
terephthalic acid and the propylene oxide addition product (hydroxyl value: 321) of bisphenol A, and obtained by 
performing a condensation-polymerization reaction, using tetrabuthyl titanate as a condensation catalyst — it 
is — the property of resin — said table 2 — moreover, the melt viscosity of the resin in each melting 
temperature was shown in said table 3. 

[0052] In addition, the pigment and pigment derivative, or electric charge control agent used above is as follows. 

- Yellow pigment : mixture of the 27 sections of the CI. pigment yellow 128, and the phthalimidomethyHzed 
J ISUANTOR AKINONIRU monophenyl amino-s-triazine 3 section. 

- Red pigments : mixture of the 27 sections of the CI. pigment red 122, and the phthalimidomethyHzed 
dimethyl Quinacridone 3 section. 

- B lue pigment : mixture of the 27 sections of the CI. pigment blue 153, and the phthalimidomethyHzed 
copper-phthalocyanine 3 section. 

-Black pigment : mixture of the 27 sections of the CI. pigment black 6, and the phthalimidomethyHzed 
copper-phthalocyanine 3 section. 

-Electric charge control agent : the chromium complex salt system negative electric charge control agent 30 
sections. 

[0053] [2] Adjust beforehand so that it may become the rate which shows the amount of supply of the resin in 
the automatic metering installation of the manufacture 2 shaft extruding press machine of coloring resin, and 
the amount of supply of said masterbatch to the automatic metering installation of the side feeder prepared in 
the middle of the cylinder of this extruding press machine in the following table 4. Polyester resin (resin R-1) 
was supplied to the hopper of a 2 shaft extruding press machine through the automatic metering installation, 
with the above-mentioned automatic metering installation, automatic constant feeding of the grinding article of 
the above-mentioned masterbatch was carried out, respectively, impregnation addition was carried out into the 
cylinder of an extruding press machine, and such grinding articles were kneaded with the polyester resin of a 
melting condition in the extruder. Subsequently, after having made each coloring resin into the shape of a thin 
film, taking it out and cooling, crushing was carried out to the shape of a flake. 
[0054] 
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[0055] The melt viscosity of the obtained yellow, red, and each blue and black coloring resin was shown in the 
following table 5. The extrusion rate of front Naka is an extrusion rate of a viscometer (KYAPI log rough 1C). 
1 30 degrees C showed the hypoviscosity by which melt viscosity did not become completely low but was 
stabilized at about 140 degrees C - 150 degrees C, respectively. 
[0056] 

m 5 m^Mi^mM^&tmm*tmoum 





Cmm/min) 


m m «r m (Pa-s) 


130 °C 


140 X) 


150 




50 


85 


40 


19 


100 


77 


37 


18 


200 


69 


33 


17 


500 


53 


28 


15 




50 


96 


41 




100 


87 


39 




200 


77 


37 




500 


57 


31 






50 


80 


36 




100 


73 


34 




200 


66 


31 




500 


51 


26 






50 


123 


53 


37 


100 


239 


55 


34 


200 


92 


49 


30 


500 


67 







[0057] [3] Manufacture of a coloring particle (electrophotography dry-developing agent) "the emulsion 
atomizing method" 

(1 ) The temperature of the ethylene glycol which is a solvent object was set as 1 50 degrees C from the 
measurement result of the melt viscosity in each melting temperature of the coloring resin which selected 
ethylene glycol as an insoluble solvent object for atomizing blue electrophotography dry-developing agent 
coloring resin, and was shown in Table 5. The ethylene glycol 300 section and the ethylene glycol dispersion- 
liquid 100 section of 20% silica were taught into the stainless steel container equipped with heating apparatus 
and an agitator, and it was made to stir and distribute. 
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[0058] There, the blue resin-flake 500 section obtained above is added, after stirring and distribution, it heated 
at about 1 50 degrees C there, and melting of the coloring resin flake was carried out. On the other hand, the 
ethylene glycol 100 section and the ethylene glycol dispersion-liquid 100 section of 20% silica were put into the 
stainless steel container equipped with heating apparatus and a high-speed agitator, and it heated at 150 
degrees C, and considered as the outside bath. 

[0059] The ethylene glycol dispersion liquid of the melting blue resin prepared above were poured into the bath 
outside under high-speed stirring through the glassiness system porosity plate whose average aperture is 2.7 
micrometers under pressurization. Melting blue resin became a liquid drop-like particle with the above- 
mentioned porosity plate, and it distributed to the outside bath. Continuing high-speed stirring of an outside 
bath, suitably, the condition of atomization was observed under the microscope, and the outside bath was 
cooled, after checking that the particle size of the particle of ****** had been set to 5-10 micrometers. After 
temperature fell to the room temperature, it rinsed enough, and it dried and the blue particle of a ** exception 
and spherical homogeneous this invention whose mean particle diameter is about 8 micrometers was obtained 
for the solidified blue particle. 

[0060] To this particle, colloidal silica was added as a plasticizer according to the conventional method, it mixed 
with the magnetic iron powder of a carrier to it, and the blue electrophotography dry-developing agent was 
obtained to it. When the copying machine for negative electric charge 2 component color development copied 
using this, the clear blue image was obtained. 

[0061] (2) According to red, yellow, and the method of atomizing the blue resin of the black electrophotography 
dry-developing agent above, red, yellow, and the spherical homogeneous particle of black resin were obtained. 
When the electrophotography dry-developing agent of these colors was produced like the above and the 
copying machine for negative electric charge 2 component color development copied using these each, clear 
red, yellow, and a black image were obtained. 

[0062] Subsequently, when the copying machine for negative electric charge 2 component full color color 
development copied using the blue electrophotography dry-developing agent obtained by (1 ) and the above- 
mentioned red, yellow, and a black electrophotography dry-developing agent, clear 4 color full color image was 
obtained. 

[0063] When it replaced with the resin R-2 to R-6 which showed the resin R-1 of a combination formula of said 
table 4 in Table 2, the electrophotography dry-developing agent using the coloring particle of four colors was 
produced like above-mentioned [1 ]- [3] and the full color copy was performed like the above, clear 4 color full 
color image was obtained. 

[0064] Manufacture of an example 2[1] coloring particle (electrophotography dry-developing agent) "the 
scattering cooling atomizing method" 

The melting resin regurgitation mold particle granulating machine which was made similar to the discharge part 
of the head of a thermofusion ink jet printer, and carried the heating discharge head of the mold on demand 
using a piezoelectric device was prepared. It prepared so that it might become 150 degrees C about the 
discharge temperature of a heating discharge head, and the cold blast cooled at 5 degrees C as a cooling 
medium to the coloring particle set up and breathed out might be circulated. 

[0065] The yellow obtained in the example 1 [2], red, and blue and black coloring resin were heated at 1 50 
degrees C, respectively, and the discharge head of the above-mentioned granulating machine was filled up. The 
electrical potential difference which drives a piezo-electric element was applied, and continuation regurgitation 
scattering was performed. The spherical homogeneous yellow to which the particle size whose mean particle 
diameter is about 7 micrometers, respectively was equal, red, and a blue and black coloring particle were 
obtained. According to the conventional method, colloidal silica was added as a plasticizer, it mixed with the 
magnetic iron powder of a carrier, and the dry-developing agent was prepared. 

[0066] The above-mentioned developer was made into the electrophotography dry-developing agent, the 
copying machine for negative electric charge 2 component full color developers copied, and respectively clear 
yellow, red, the blue and black image, and clear 4 color full color image were obtained. 

[0067] Moreover, the coloring particle (electrophotography dry-developing agent) was manufactured using the 
resin R-2 to R-6 which replaced with the resin R-1 used in the example 1 [2] like the above, and was shown in 
Table 2. Respectively clear monochrome and 4 color full color image were obtained using these developers with 
the copying machine for negative electric charge 2 component full color developers. 
[0068] In the combination formula of each color of the coloring resin manufacture shown in Table 4 of the 
manufacture example 1 of example 3[1] coloring resin [2], The ten sections of the resin R-1 shown by each 
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were changed to the behenic acid behenyl which is higher-fatty-acid system ester, it added, and the coloring 
resio with which the 68.3 sections and black mix the 66.7 sections and red with the 62.4 sections, blue mixes 
them with the 62.4 sections enough, and the yellow of residual resin R-1 contains the wax of each color 
according to manufacture of the coloring resin of an example 1 [2] was manufactured. 

[0069] [2] Manufacture of a coloring particle (electrophotography dry-developing agent) "the scattering cooling 
atomizing method" 

The yellow obtained above [1], red, and blue and black coloring resin were heated at 150 degrees C, 
respectively, and the discharge head of the granulating machine used in the example 2 [1] was filled up. The 
electrical potential difference which drives a piezo-electric element was applied, and continuation regurgitation 
scattering was performed. The coloring particle containing the spherical homogeneous yellow to which the 
particle size whose mean particle diameter is about 7 micrometers, respectively was equal, red, and a blue and 
black wax was obtained. According to the conventional method, colloidal silica was added as a plasticizer, it 
mixed with the magnetic iron powder of a carrier, and the dry-developing agent was prepared. 
[0070] The above-mentioned developer was made into the electrophotography dry--developing agent, the 
copying machine for negative electric charge 2 component full color developers copied, and respectively clear 
yellow, red, the blue and black image, and clear 4 color full color image were obtained. 

[0071] Moreover, the coloring particle (electrophotography dry-developing agent) was manufactured using the 
resin R-2 to R-6 which replaced with the resin R-1 used in the example 1 [2] like the above, and was shown in 
Table 2. Respectively clear monochrome and 4 color full color image were obtained using these developers with 
the copying machine for negative electric charge 2 component full color developers. 
[0072] 

[Effect of the Invention] In manufacturing the dry-developing agent for electrophotography, Former, It 
pulverizes with pulverizers, such as a jet mill, Advancement of manufacture conditions [ as opposed to 
atomization of a dry-developing agent by highly-minute-izing of the copy image quality as which a manufacture 
machine is very expensive, and recently is required although the so-called crushing corning method which cuts 
coarse grain and fines with a classifier was in use ], It is becoming still more difficult to manufacture a target 
product cheaply efficiently by reduction in throughput, the fall of productivity, etc. moreover crushing 
[ indeterminate form developer /which was manufactured by the crushing granulation ] — it is granular and 
distribution of surface charge is also uneven A lot of residual fines with the inadequate engine performance as a 
developer were also generated, and were uneconomical. 

[0073] However, according to the above this invention, coloring resin is atomized in a poor solvent or an 
insoluble medium in the state of melting, and the homogeneous coloring particle to which a configuration useful 
as an object for electrophotography for dry-developing agents and description were especially equal can be 
mass-produced by filtering and drying cooling solidification and if needed at economical and the rationalized 
production process, without making indispensable the various conventional pulverizing and a classification 
process. Moreover, they are an image recording ingredient, printing ink, and electrostatic powder coatings as 
coloring agents, such as coloring applications, such as various kinds of coloring applications, for example, an 
image recording ingredient, resin coloring, a coating, and printing ink, especially a dry-developing agent for 
electrophotography, and ink for ink jet printing, by preparing the coloring resin suitable for each application to a 
predetermined grain size, respectively, It is useful to manufacture of fluidized— bed— dip-coating powder coatings 
or a slurry paste coating. 

[Translation done.] 
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>'{&&?-{b&j ifft-rs. ) . (2) 7§!&t*;.!i<D#fe® 

[ooioi *»ofcire«re**«K:-r sis-cat. 

«B»6«IB*-r# SKWIBHiKKt-J- SC iWlti 

lB©WbiBaJ: 0 3 6«:?&g£ii5< ortt*Bg©*iJi*5£ 
*«ciitfB-ric4*a*i/<. xmEMJMx-ii 

tfccDiaate/i^ 8 0 -c~ 2 0 0 °c. »* t < tt/i-t 1 0 

Ot-l 6 0'Ctt, H-fblST K/L-e -10"C-2 0 

•c. * l- < (i/i-e 0 -c- 1 o'ct-rs,, 

[001 1 ] m&m'izmmic-tzvkwz.. £.s&otci& 

fc«fe«}ii©^»b. mn. 9s». »a&i*««Ticjfi 

[0012] iE©#^T«i8*i47«ttj8Ei(* 
Tit, M^tf. lfU>^V3-Jl/, ?OtU>{"]3 

x— f-;t/. *s«tcf^ ; A'Jl'^">Kx^.T-JU. t/?* 
+;l,x-'r J 'L' ; &^*Jl'^>®Ex^5 ; --'L'%4'(Dpjif* ; ^ 



5 

.tSSi^f ;u. iftifKBifl/jK h 'J yjfe^-f F . {gftitt 

i- ©Sl=,&{*fc 
fifths. LT{im?&©£«. 

[0013] «Tfc±fe©S-*ft?:i*fflKgi^-r^„ 

< a > ^m^mmwpvmm^mommmmtm^mn 

#8L ffffl«&£©&<«E5l^fc^Sftrt>S»Ut« 
[ 0 0 1 4 ] Ctt£©§SgtC*JWSJH*^«©ia&Sj! 

tsnttix. 3%e^*©ttffitt£©t^K£^T3fcfo 

6. 000-2 0, 0 0 0 r pm. &&L< itJl<:7 , 
0 0 0-1 5, 000 rpni?rS5Kt/T, %&W$kWi 

U&#£#t^II£ii«>£©A i #*tA>. 

[0015] ( b ) mmmnDmemm^. ^?lsh*© 

[0016] ^?LSM©g8P§P©*£2tt. 

nr. #&wi!i©&RM&jx. iitmasis^>3p»i4iKj«(t© 
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e«fefStt-f©ttS0 1/2~l/5. KftKBl/ 
3~l/4tt©*#S-C*S. »8*i5«ftfM&-?©¥ 
i^I?;7-10(imit?.<b. /L-t 1 . 5-3/imO 

psa*M$i,t>. t©gttt_hie© (a) (Dumtcomm 

[0017] ( c ) &H^©*£WjnH>cc. Tttttff 
10 *K<* (*> ZWimViKftfootcTkft/im®. (W/O) 
©5M****»U S6tc^si§tt^ft <*> £t$£-r 

^SMift <*) «f KKMt«ftt&^*fl«Si* 

O) SiVJU-^ 3 >^iSMU. CCDxvjUix 3 >ic$6 

tc**e«&i/r**ift« (o/w) gx-7ji,2/s 
a. ccD^fttc^M^-s^giuro*, tire (a) <c*$ 

[ 0 0 1 8 ] He ( 2 ) © riM*)&£ltttt?ft&j i ^ 

20 ^oiinfif 6n*. 

*je^j. mst&j. mmji. **t»tt^©»*at-©f^ 

SttMltti L,-Ci*£«. mm*fX> A*il>e>0> 
30 [ 0 0 1 9 ] ( b ) MRftSHHUfiKKSHK L/cS!ji« 

IS (a) 4BI*to?*a5W*^»ffi««»*J«fflSn 
-2.. 

[ 0 0 2 0 ] ±SB ( 1 ) © fxv;Ui/ 3 >»«i^Htj£ j 

40 foJ^mffB (2) © r^Ut^ipjSJK^bSj ic4si.»T, 
«MH8B©»S«re©tta*Tt:f 4 * S (. 

( 1 ) ©^rtt^©©x-7;l/^ 3 ><fc(C^S. 

[0021] ±Kofc**ft«c<fc o»6tifc3iieattft^- 

«. ^tt?£Ri**K:i!5W^»«feWBl©SMi i K?S©^®5S 
50 ^MM83£teJ:Cfxe±-«W»-C*5C4*6. JtKWfej 



(5) 
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10 0 2 2 ] *mF}-c&m-r?>&i&&temist i/t«, 

ns. ^Km*JRS£WT£SS^*£-3MSIfli«. -e© 
^ftTK^SK: «fc seattK «fc o tfcKWS^s-c & o r 

[oo23] ±uLtcM*iT>x&&&t{mim&zm 

WGc £©ifcfbtcJRIB*lrr 'J^ 

^«Bi«t^**?*ut»ffiBi4 Lxm-f htiz. i£&wm 

[0024] 3¥*8e«*fcBm»aw**"r a^*-* 
u> (C2-C4) Yttmm, -etie.©7j<^ 

JjffBS. p -*->U>yjn-;l/, a (bFO^i/ll- 
+ :✓) ^>-fe*>. 1. 4-^^O^V->i>t-)l'. 

[0025] s/c ^ssiss/ct^fliaeas^wrs^ 

1. 4 —>?n-<N*-t>->s?27;u*'>&. 
^•b>-l. 2 -i?#Jl/sJf>». J**'}'?? v >?Ws.£ 

is J; oaajs^tt iW^hi. 

[0026] cne»o?»«ai*te»iiHiaai*wr * 

T-tf5^>Haif**»*f6ti. 7?#J£8i£/c« 
Sj^^-^iL-r«. x^u>yy n-;l/. 7' 

^ V tf 7 'J - : S (D) 1.0mm 
s<Uil> : f£ 9.55mm 



n - ju. yynti/>yj3-*itt t'^tf 6 ft -S . 
[002 7 ] cia^O^SHSSfc^iJiSi^?:*^^ 
«ifj^r«. #5*fE*£.£#i&5 0-CfcLk. # 
Kff £U< &5 0-6 5*C. mt£jfi$}l 00-150 
•C. 5ftKB100-130 'CV$> V . jglsMgiH© 

©$i^>+-7 • h&©^T-@#©ttJBlT-;$i>-s. * 
/c #jBi©&f s loss^ej^sw:. *i i . o o o - 

50. 0 0 0. !ft£ l/<»3. 000-10, OO0T 

10 

[002 8] i*t'>illil/tB, m«. t'*? x 

kx7i> -jus©* y y y --^ju§sx#^ -> 

*MS8I©»£ L^Sfi^^T-Stt, ftl. ooo- 
50. o o o. mo<»3. 000-1 0, ooo v 

[0029] tttiBm-smmmt ltb. n*f*xisi*& 

x?l/>-?l"f>ij:XrJl'M^*. y£*y;use 
^ y;u^j-X7JL/-Ti' y ju^ 

ti'mtfhtih. c ft e>©tfJmS£3Mitti<fc urtt. a* 

©*fcSSH«W©MSK fet >T6g® - frUfiSrK&ffl $ nt 
30 S*Si«</3:-5. 

[0030] ±E0fc#»w©*e«tS£f ©senate 

«€S«flS4j«fc0 t -t*i{Cffiffl-r**Jli© 

«H»ttft«. acestttcfc o-cattaiwsc sci^^s 
*s. jfcawtcfei'ri*. # + e-?y-«f©i»«»««i© 

8gTiC«tor^gS^» ; lr!i l J€t-«>*S-CS > -5. J 1 S K 
7 199 tW&lW&-J'v*?-v>?<F>*c* f^y-Usfy 

40 snfcr + th'ni/77 1Cj (ft^nHSWi^rK) * 
OOTO. Tfe©S'J^fF-CiiML-/c^mS (Pa • 
* s) 

(L) 10.0mm L/D = 10 



[ 0 0 3 1 ] * + fa ^7 V 1 C iOtett&iiPfcHjiK ( f K^** 1 (C^ L/c. 

xi^f-p) i-en*>?»«#fcii?n/c-rf3jigi© 



(6) 
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(mm/min) 


TOSS 
( s e c ~* ) 


(mm/min) 


(s e c" 1 ) 


10 


122 


100 


1216 


20 


243 


200 


2432 


50 


608 


500 


6080 



[oo32] #nBBf<:fc<,>T. mirWMmn,j£m.&ft\m 



Si (R 



1 ~R-6) ©i|i*&£GPC?£tt,££*-'J;**lO 

m 2 ®g§<o&i&£%m 



* f-v>mw-(Dmm¥-i$sfr¥-m. (Mw> fciomams 

[003 3] 



mm 










Mw 05) 


Tg (X) 


Tin (X) 


R - 1 




BPA - EO 


1.2 


60 


100 


R-2 




BP A - PO 


0.6 


55 


100 


R — 3 




BPA - PO 


1.3 


48 


92 


R-4 




BPA-EO 
/CHDM 


1.4 


64 


108 


R-5 




BPA-PO 


2.5 


55 


104 


R - 6 




BPA - PO 


2.7 


64 


115 



[0 0 3 4] (a) 

BPA-EO : * y-Jl-A-i^b^^ + ^F-ft 



BPA-PO : t'X7 1 y-W-7'Ptl'>^->H 
CHDM: UtU^^V-sisJ $ S—fc 

,mw : m&w-^^m * 

S 3 



[0035] ®f&<D&WG&vmim&tm&um.t<D 

{R - l~R-6) ©1 2 0"C~ 1 6 0°C"C<D^ttg 

©SJ5EL. ^m^Tfa^stc^L^,, 

[0 0 3 6] 



WIS 


(mm/min) 


^ m b §e cc) 


120 


130 


140 | 150 


160 


« 3 ft? & (Pa - s) 


R-1 


20 


153 


20 


7 


4 


5 


R-2 


50 


2 


2 








R-3 


20 


20 


40 




3 




R-4 


10 


21 


21 


21 


15 


4 


R-5 


50 


186 


77 


35 


7 


4 


R-6 


10 


322 


160 


40 


8 


6 



[00 3 7] ±16©$!^- £ *>6. fflffiO&RttgtC 
g&*£<I^TrS©(-i&^#T-&9. 
IB{c2i,»fi«,»^rttiSlK«l«:iWlfi«r** i £ &fc^ 

Xt>aAtf jfi!S%±tf4«:fiec>ifflIMiSa[B 

[0 038] »^-««:j:i«BBfl[>ttt»;^>attttif<DK» 

6. tt<L^©fii>t»iBB. «fc*)ffic»iaffir*SlS*H6<fc 



[003 9] Sfet»JJf©^I&ttft«, #?fl§©-e© 

tow? id «cj:-3rsB»iS4jfaiaur*a<fc$ 



11 

tt^it-ajR-e i-500Pa • s. 5fiL.<ai- 

1 OOP a - s©&R^KA£<fc^&iag£ifc«?>. * 

©s^fe# -cjgis l Jbts u tc^mcm. -> X 

. Af8O'C-18 0 -C. H£l>< B9 0 'C~ 1 6 0 

[0040] m&misnt. i.nLtcmmicnmm^mm 
mm. mz.it. 1 1 -498 64*$5Mx-mm 

ZSWiitmgimiZM&oxWtiii&fimicm&b. wmm 

[oo4i] ttc. mm*, fttaoj^xj-^mtittz 
1 1 -4 6 8 9 4^2tn-cmmztix^zj:'ju-£mit 

fc«#t&<* fi^J5l£#j£i}i©i§£-{<:« 3 

e» n s » . 5 1 * swb o fc «t 5 a: tc J: ♦) 

[0 04 2 ] *«W«C*W 5#fe««frF©»ft3SF8;& b 

[0 0 4 3 ] *JVBIcttfB-9-S&3KHtt. tMRfctfUcfflf 
ttftMBSU. &i8ttf**4. SiRjn. *£5e 

fcB*e©*«tt»S. wwr*** *-# 

f4. 7 5?a->T->M*4.. ^> • "*y U>H£f. w 

>jF>m. -< v y> f y > >6i£k -^vw>Fy>ffl 
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*lffe©^t48<ktfcfcJ: 6il«ftfcSE 
*^©S&$aB£SBI4tm#W ^i. «7 ? t 

;u. xf-ry >^xt-T'J ju, ^^->^-^^-^. x 

^f7'J>8^'Jt7-/ : ^77 

S; ^yifu^y^-, x^U'^ftS-^ft^-y =r 
10 v- . # y 7*a t* u > * y 3 - & t'<Dfie*^(D 9 

[00453 ffiie#e8tflia^:£ii&JWcDi3j»<< 

K:&E;*ft5it^K:«> fejRtt t'i t «j* 

«***5^«n s ft 5 . mwKijtjs &3k*>mwem8\ t 
20 wmv&mmimmvm 1-20 n?si< «^ 

O^Jl~10*fi%. !if*L<«ft2-6II%T-S 
<3 . 9 i» XSCD$W*«8}fli©^ 3-20%. 
<»^J5~ 1 5%r-4>^> 0 

[0 046] S7c, ±IB©$P< «fl|tp{^J)n?ft^fe« 

xjf-^sf) ±uxmiX'%2>. mz.it. iutetfyx 

30 iABDMsWJIitiiieBl S fc«!SiSS^fS*i]ffir?fiJ»flifflsS«J 
*©fi3R«©***««> 10-70 tffg. {_,<& 

mz o~5 oii%-c$,4, 

[0 047 ] *«9i-C«ffl-r4«aB0!>«BttR*s 

ei*L SMBOWtttt^OflEftfettfUSrlMi-r 
40 -5„ 

[0 04 8] *JI9!0*gflklfc?tt. SfeSSei?-?ri£ffl 

£'©#feS<J£U-C. *ft>Cft*ffl(,»AiB«IB». EWM. 
^ ft £©#tttc J: S ®i D a D ©#fetci» ffl S ft s . 
[0 049] 

[sosen xtcmi&Mzmixxmi&mftmicmit 



(S) 
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{0050} mn&i i 

(Digit 

[005 1 ] iETflOTOfcWIIR- 1«, -^U^jrjif io 
(t Ko*i/;H: 3 2 1) t**e;Htr. SS^M^ 

ff o r »te x y x y - ;i,aw* y ir;MStflrc£> 0 . 
»li©ttRB«r«2*2k:, Sfc. ft»HHUK«:*y»4« 
BWD*IBI*a»«rE* 3 L /Co 
[0 0 5 2] ft*>\ ±iarflEfflLfc®fi.fc<fcW«**R3l 

-JSSS»:C. I. bfW> Mxp- 1 2 8<D2 7 

ty Zfrj z v j**MkVj**}\s*r-n? y f>3S$<l©* 

m 4 4H&llinB*eB'&tt£ 



#§320 0 2-2 7 527 2 

14 

1 . b'^> h 1 5 : 302 7 



[0 05 3 ] C2]*fei^|CDK^ 

^n^nsi^fi^ur»m^$m^>y>^*w: 

[0054} 



K # # (») 














76.7 


72.4 


78.3 


72.4 




140 












18.3 












12.4 












18,3 




9.3 


9.3 


9.3 


9.3 










life 



[0 05 5 ] WfcftfcStfi. SKS. fcdrO'MfeCD 1 3 0"C-Ct3*«ttlSaHB< ttO «tf 1 4 

&SfeWJ!i<D&fiSteg*T§2*5te^Ufc„ ^(fOffffl 0 *C~ 1 5 0 'CT-eft-en^U/cffifc&K^L/c. 

itftfifcttKtt- (tttay57ic) <off tuawc* [0 05 6 ] 
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^ 5 &&mi&&mw&timtemcr>te& 





-Mm ill *j*x fcftfl 

(mm/ min) 


m m » s (Pa-s) 






150 *C 




50 








inn 


77 
f i 


Q7 


IS 




AO 


33 


17 


DUU 


D£> 


£o 


It* 


m&mss 


Oil 


Oft 


41 




J.UU 


QT 
Of 


QO 
ou 




onn 


TT 


a j 






57 


□1 








OA 


Oft 
3D 






7^ 


«j*r 




200 


66 


31 




500 


51 


26 






50 


123 


53 


37 


100 


239 


55 


34 


200 


92 


49 


30 


500 


67 







[oo57] c 3 3 #fe$t&^- (.wf-nmt^Mm\) 

©»£ < rx-r;U^a>ateTftffij ) 
( 1 ) »feS^¥*^S^^J 
#feWBi£Sa8WfcT£fc»©^f4i^ft<!: LTif 

$>&^=f-ls>#<)^-)l><Dmg.& 1 5 O'CiCg^Ufc. 
UD&Slgfc i^MM 1, 7c * > U x 
?-U>yj3-;l'3 0 OSPi 2 O^v'U^cDxf-bvy 
a - Jl^ffc® 1 0 0 S5£ ttii* . m^fc -J: O'^ffc a * 

/Co 

1 0 0Sfl£2 0%>"; *(Dx^U>^'J a-Jl/ 
frfiS* 1 0 0»* Aft. 1 5 0 'CCCfini&U WSi U 

•Ja-jUftffcg;?:. flDEET 2. 7(/m©* 

^Ai'©®*®-?©^*^ ~ 1 0 /i mtcfc-afcc <t*$g 



[0 06 0 ] co^&Ttc. Sfife^St^rdfeii^fc^Jti, 

[006 1 ] ( 2 ) Sfe. fciO'MfeH^Xfe 

LTCiT.6©^©*^*^^*^^^. Ct!6 
40 HflWWSftfc. 

[00623 &i>-c, ( i ) -cwenfcwaw^JifE 

5SaMWW*i«fcO'_kie©Sfce. *S. fccfcO'Sfe©miF¥ 

[0 06 3] mia»4 ©ie^sa*©«fliR - i £*2 &c 

TnO/cfiJBiR- 2~R- 6JcR^T±fa© C 1 ] ~ 
50 ^tf-^/c£C5, *Wtt4&7Jl'*7-iffl«**»6ti 



(10) 
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{0064} mmm2 

1 1 ] m&$m? (m^m.*mi&ffl) ©s&t ( rm 

fK5^rE^«^-^ffll^c*>r"7> KM©J)ni&RltH^ 

(006 5 ) ststtfd i [ 2 ] -df^ftfcfis. * 

C 0 0 6 6 3 i:K*fl^**^Ja£5$3MWW£ U ft 20 

etiiMja&sta. *a. we* «tcf .te«* 

{0 06 7 } * fc. _bf2£I3]«fc: b-C. HUS^ 1 [ 2 ] 
V&m L tcffiffi R - 1 2 fC^L/cftfflgR - 2 

[0 06 8 3 HSS0iJ3 30 
[ 1 ] #a«B§©£!jt 

HMM 1 [2]©a4tS Lfc«fi«IIH«*©»e<DK 

^BKfrfcfc^r. i©i osp 

itruano. »fe§M>«HIR - 1 ©. Jtfe«6 6. 7 95. 
6 2. 4 SB. 68.3 SBfc <fc 0*Ma« 6 

2 . 4 gci l . mmm 1 [ 2 ] ©#atsfli©§j 

{006 9 } [23 tfeaMfrf- <«^?jW£5JaHww> 

©giit ( <mM$wwn+<t&i ) 40 
±1 a 1 1 ] -enhtitcfm. *a. we*jj:tfjta©# 
aBass^-en-en 1 5 o-cgcjjimisi,. m&W2 t n -c 



#H 2002-275272 
IS 

^^S* 5 ^* 7 y m<^2©!i5ofcS^©£jR&JS 

a. #a. #fe*j«tcxnfe© , 7 f 

C 0 0 7 0 3 ±BBB*»l**-7-9JOSeSfWWt t. ft 

*n«HB*«e. *a. *&bj:c«jMM>BHWaj:c«* 

{0 07 1 ]^fc. ±l2iH«(C0T. [2] 
-r^LfcftffliR- l tc#*.-r*2«:^L.fc$li!R-2 
-R - 6 4»»ttfe^ (MT^A&jSiif&Sil) * 

{0 07 2} 

or. a*tt. is*. ?F5 JUfcifcaHJWMWcJ: OSS 
[0 0 7 3 3 iC «±©*«WfcJ:nK. *£W 

i«nci«:j:-,t. §fi©#feffl&. ®# 
8B»*m. mam%. mm. wm<t >**«*:'©*&« 



7C> h-^-v^©.^* 



(51)Int.Cl .' 

G 0 3 G 9/09 
// C 0 8 L 101:00 



F I 

GO 3G 



r-73-K (##) 



9/08 



3 8 1 
3 3 1 



V 



(11) ?t§§2 0 0 2 - 2 7 5 2 7 2 

3 3 3 
3 6 1 

B*^.^i3j-Ta 7 * 6 n b#*i amw-t § 7 « 6 -i 

(72)^BJ* tJfcfcfiJS F £ — A(#^f ) 2H0O5 M01 AA06 AA21 AB03 AB05 

SHlfS*ifeE B^feWtBT— TS 7§6^ CA07 CA08 CA21 EA03 EA06 

*B*fftI***5££:ltrt 2H086 BASS BA59 BA60 

4F070 AA46 AA47 AB22 AB23 AB24 
AC31 AE04 DM2 OB02 0C13 



